The superior colliculus (SC) plays an essential role in the sensory-motor mechanisms that underlie saccadic eye movements. The superficial layers of the SC receive visual information from the retina and striate cortex, and the intermediate and deep layers send outputs to motor centers in the brainstem that are responsible for driving saccades. Microstimulation and single-unit recordings have shown that neurons in the intermediate and deep layers of the SC form an orderly motor map where larger saccades are represented more caudally than smaller saccades (Robinson, 1972; Wurtz and Goldberg, 1972) . More specifically, when gaze is shifted to an object of interest, neural activity progressively moves across the SC indicating the distance between the current eye position and the final goal (i.e., position error) (Munoz and Guitton, 1991; Munoz and Wurtz, 1993a; Bergeron et al., 2003) . At the rostral tip of the SC, neurons represent small position errors for multiple eye movements including very small saccades, smooth pursuit, and fixation (Krauzlis et al., 1997; Bergeron and Guitton, 2000; Choi and Guitton, 2006) . Although these later signals would be appropriate for signifying that a goal is being reached, there is controversy as to whether neurons in the rostral SC indicate a goal has been achieved. In other words, does the activity in the SC ever specify "zero" error?
Recent experiments by and provide new insight into the functional role of the rostral SC. Specifically, provide strong evidence that activity in the SC reflects position errors during pursuit eye movements even when no visual stimulus is present, per se. Tracking an object without a visual stimulus is unique insofar as we generally consider smooth pursuit as a type of eye movement that requires a visual signal. Unlike saccadic eye movements, smooth pursuit cannot occur without an appropriate stimulus. , therefore, designed a task where a visual stimulus could be dissociated from the motor command. Two bars, which moved together sinusoidally, were presented on opposite sides of a screen, and monkeys were rewarded for following the midpoint between the two moving bars. In a sense, monkeys were trained to track an "invisible" target. Once the monkeys were trained to track invisible targets, the authors recorded individual neurons in the SC . found that the discharge of neurons in the rostral SC was modulated during the pursuit of an invisible target, whereas neurons in the caudal SC were relatively unresponsive. The modulations of example rostral SC neurons are illustrated in First, the results are consistent with data that have shown that if a target is momentarily turned off when a monkey is actively fixating (for example, during a blink paradigm), neurons in the rostral SC continue to discharge. This demonstrates that the SC is not dependent on visual stimulation (Munoz and Wurtz, 1993a) . Second, confirm that neurons in the rostral SC are modulated during pursuit (Krauzlis et al., 1997; Basso et al., 2000) such that the spatial tuning estimated during pursuit is comparable with that estimated spatial tuning during small saccades (Krauzlis et al., 1997) . Notably, spatial tuning was calculated in terms of "retinotopic goal locations." This was calculated by determining the difference in distance between the current eye position and the inferred goal location. The novelty in study was that the authors revealed that the representation of the small mismatches is reliable even when the final goal location is not visual.
To further investigate the functional significance of their single unit findings, evaluated performance in the invisible tracking task after the SC had been temporarily inactivated with microinjections of muscimol at different rostral/caudal locations throughout the SC . Interestingly, inactivation at the rostral section of the SC, which represents the central portion of the topographical SC map, resulted in a systematic offset in eye position. However, no motor deficits (i.e., saccades, pursuit, or fixation) were reported , their Fig. 3 (http://www. jneurosci.org/cgi/content/full/28/32/ 8124/F3)]. In other words, the monkey's ability to estimate the midpoint was impaired. Specifically, the offset was directed away from the estimated position encoded by the inactivated region of the SC. For example, silencing neurons that encoded right goal locations resulted in a bias to the left.
Together, the results of and provide further evidence that the SC contains a continuum of neurons that encode mismatches between the eye and the location of the final goal, rather than specific saccade vectors. What remains a topic of debate is what happens at the rostral tip of the SC. On the one hand, previous studies have defined neurons in the rostral SC as "fixation" neurons, because they are activated once the eye has reached a desired target (i.e., when error reaches zero) (Bergeron and Guitton, 2000; Choi and Guitton, 2006) . However, it has been proposed that these neurons are not encoding absolute zero error but are rather more finely tuned to very small errors (Krauzlis et al., 1997; . The data presented by and support the latter; classically defined fixation neurons in the rostral SC are maximally activated when the eye is very close to the goal (i.e., small errors) but not when the eye has reached the final goal location.
Despite these new data, questions regarding the discrepancy in the interpretation of the functional role of the rostral SC neurons remain. Have previous studies that described rostral SC neurons as encoding zero error failed to describe gaze errors accurately? Alternatively, could the proposed continuum of neurons encoding small errors extend to zero error?
Unfortunately, because of differences in the identification and classification of rostral SC neurons, it is difficult to determine if and the authors of previous studies are describing the same class of neurons. identified sites for inactivation in the rostral SC by evoking small saccades using mircostimulation, whereas previous microstimulation of the rostral SC resulted in cessation or interruption of saccades (Munoz and Wurtz, 1993b; Chaturvedi and Van Gisbergen, 2000) .
Additionally, an important characteristic of the neurons described by is that they were tuned for very small errors occurring during saccades and smooth pursuit. Previous studies, however, have shown that not all neurons in the rostral SC discharge for small saccades. For example, Munoz and Wurtz reported that 35% of the neurons paused for saccades in all directions. Rostral SC neurons have also not always been described during equivalent behavioral tasks. Choi and Guitton (2006) , for instance, did not evaluate the responses of rostral SC during pursuit or saccades that were less than five degrees. Consequently, some discrepancy in the results could be the result of recording and inactivating a slightly different subset of neurons.
In summary, have confirmed that neurons in the rostral SC, which could be classified as fixation neurons, are tuned to small errors that occur during both saccades and smooth pursuit. They have also demonstrated that spatial tuning is not dependent on a visual stimulus. These results emphasize the need to more clearly differentiate the subclass of neurons that exist in the rostral SC. Determining if neurons that share many similar features, but are not completely identical, exist in the rostral SC could be crucial for understanding whether the data presented by are mutually exclusive to the proposal that the SC contains a continuum of neurons that encode gaze error, which extends all the way to zero.
